Differentiation induction of blast cells in two cases of childhood acute megakaryoblastic leukemia in vitro by interleukin-3 and interleukin-6: an ultrastructural cytochemical study.
Although hematopoietic growth factors influence renewal and differentiation of blast progenitors in acute myelogenous leukemia (AML), morphological maturation of leukemic blasts is thought a rare event, even when cultured in the presence of appropriate growth stimulants. However, light microscopic observation may not be sufficient to clarify precisely the effects of hematopoietic growth factors on the morphological differentiation of leukemic blasts. In this study, using cell culture techniques and electron microscopic cytochemistry for platelet peroxidase (PPO), we studied the effects of interleukin-3 (IL-3) and interleukin-6 (IL-6), both of which are considered to play an important role in normal megakaryocytopoiesis, on the growth and differentiation of blast cells from two patients with childhood acute megakaryoblastic leukemia (AMKL). In both of the two cases, IL-3 stimulated leukemic colony formation in methylcellulose culture, whereas IL-6 showed little such activity. However, in suspension culture, IL-6 was active in promoting megakaryocytic differentiation, although incomplete, as detected by increase in the number of PPO-positive cells, some having demarcation membrane-like structure. This effect was evident in culture with IL-6 alone in one patient, but it was detectable only when IL-6 was used in combination with IL-3 in the other patient. In contrast, IL-3 alone stimulated differentiation towards myeloid but not megakaryocytic lineage. These results indicate that IL-3 and IL-6 have a distinct role in leukemic megakaryocytopoiesis (IL-3 stimulates growth, whereas IL-6 promotes morphological differentiation) and that cooperation between these two cytokines functions most effectively for megakaryocytic differentiation of AMKL cells in a fashion similar to that for normal megakaryocytopoiesis.